Using monoanionic triazenide ligands derived from biphenyl and m-terphenyl substituted triazenes Dmp(Tph)N 3 H (1a), 2 ), several magnesium triazenides were synthesized. Heteroleptic complexes [Mg(N 3 Ar 2 )I(OEt 2 )] (Ar 2 = Dmp/Tph (2a), (Me 4 Ter) 2 (2b) were obtained from metalation of the corresponding triazenes with di-n-butylmagnesium followed by reaction with iodine in diethyl ether as the solvent in high yields. Replacing diethyl ether by n-heptane afforded trinuclear compounds [Mg 3 (N 3 Ar 2 ) 2 I 4 ] (3a, 3b) in low yields in which a central MgI 2 fragment is coordinated by two iodomagnesium triazenide moieties. Two unsolvated homoleptic magnesium compounds [Mg(N 3 Ar 2 ) 2 ] (4b, 4c) were obtained from di-n-butylmagnesium and triazenes 1b or 1c in a 1:2 ratio. Depending on the nature of the substituents, the magnesium center either shows the expected tetrahedral or a rather unusual square planar coordination. small p-tolyl and slightly bigger mesityl substituents, two additional THF molecules are required to provide electronic and steric saturation of the Lewis acetic metal centers in the six-coordinate magnesium complexes [Mg(N 3 Ar 2 ) 2 (thf) 2 ] (Ar = p-Tol [14], Mes [15]) published by the groups of Walsh and Westerhausen, respectively. The use of 2,6-di-iso-propylphenyl (Dip) substituted triazenide by Gibson et al. afforded the five-coordinate magnesium etherate [Mg(N 3 Dip 2 ) 2 (OEt 2 )] [16], which was prepared as the aforementioned compounds by metalation of the corresponding triazene with di-n-butylmagnesium. For the Dip derivative, attempts to synthesize a monosubstituted triazenide were not successful. Even in the presence of an excess of di-n-butylmagnesium, the bis-triazenido complex was obtained as a result of ligand redistribution reactions. However, using the dimesityl substituted triazene and the chelating donor 1,2-bis (dimethylamino)ethane (TMEDA), Westerhausen et al. succeeded at isolating a heteroleptic complex of the composition [Mes 2 N 3 MgnBu(tmeda)] [15]. Another heteroleptic magnesium triazenide [Dmp(Tph)N 3 MgI(thf)] was obtained in our group by an alternative synthetic approach via redox transmetallation between the iodomercury triazenide [Dmp(Tph)N 3 HgI] and magnesium metal [11].
Introduction
The quest for suitable ligand systems that are able to stabilize unsolvated monomeric metal complexes is one of the most intensely-studied fields of coordination and organometallic chemistry [1] . Exploration of this area is motivated by potential applications of these reactive complexes in catalysis and organic synthesis. Well-known examples of monoanionic chelating N-donor ligands that have been used extensively include the β-diketiminate [2] and amidinate [3] ligand systems. Much less attention has been given to the closely-related triazenides [4] . During the last decade, we reported the preparation of derivatives of diaryl-substituted, sterically-crowded triazenido ligands that are bulky enough to prevent undesirable ligand redistribution reactions [5] [6] [7] [8] [9] [10] [11] [12] . These ligands allowed structurally characterizing the first examples of aryl compounds of the heavier alkaline earth metals Ca, Sr and Ba [5] and unsolvated pentafluorophenyl organyls of the divalent lanthanides Yb and Eu [6] . The different degree of metal···π-arene interactions to pending aromatic substituents accounts for the unusual "inverse" aggregation behavior of alkali metal triazenides in their solid-state structures [7] . A series of homologous potassium and thallium triazenides crystallizes in isomorphous cells and represents the first examples of isostructural molecular species reported for these elements [8] . Recently, using the same type of ligands, a spectacular series of pnicogen(I) triazenides for the elements P, As and Sb was published by Schulz et al. [13] .
In this paper, we describe the synthesis and characterization of several heteroleptic and homoleptic magnesium triazenides. The latter are the first examples of unsolvated magnesium triazenides, whereas the former are potential precursors for magnesium(I) triazenides. A small number of magnesium triazenides, mainly using less bulky substituents, has been reported before [11, [14] [15] [16] . With relatively 1 H NMR data indicate free (for 4c at 373 K) or almost free (for 4b at 338 K) rotation around the N-C(aryl) bonds since some broadening of the resonances is still observed (cf. Figures S3b and S4 in the Supplementary Materials). For 4b, an interesting feature in the 1 H NMR spectrum at ambient temperature is a low-field shifted resonance at 7.64 ppm that moves to higher field at elevated temperatures. It has been noted before [7] that the presence of low-field shifted signals in biphenyl-substituted triazenes indicates short intermolecular C-H···N contacts at the NNN backbone of the ligands and therefore is a very sensitive probe for conformational preferences in solution. In the case of 4b, a C-H···N interaction of 2.48 Å between the central nitrogen atom N2 and a hydrogen atom of the ortho-C 6 H 3 Me 2 ring in the solid-state structure correlates with the observed low-field resonance in solution.
Inorganics 2017, 5, 33 3 of 14 N-C(aryl) bonds (cf. Figures S1 and S2 in the Supplementary Materials). For the homoleptic complexes 4b and 4c, the high-temperature 1 H NMR data indicate free (for 4c at 373 K) or almost free (for 4b at 338 K) rotation around the N-C(aryl) bonds since some broadening of the resonances is still observed (cf. Figures S3b and S4 in the Supplementary Materials). For 4b, an interesting feature in the 1 H NMR spectrum at ambient temperature is a low-field shifted resonance at 7.64 ppm that moves to higher field at elevated temperatures. It has been noted before [7] that the presence of low-field shifted signals in biphenyl-substituted triazenes indicates short intermolecular C-H···N contacts at the NNN backbone of the ligands and therefore is a very sensitive probe for conformational preferences in solution. In the case of 4b, a C-H···N interaction of 2.48 Å between the central nitrogen atom N2 and a hydrogen atom of the ortho-C6H3Me2 ring in the solid-state structure correlates with the observed low-field resonance in solution. 
Structural Studies
All compounds were examined by X-ray crystallography, and their molecular structures and selected bond parameters are shown in Figures 1-3 . In the heteroleptic iodomagnesium triazenides 2a and 2b, the magnesium atoms possess a very distorted tetrahedral coordination by two nitrogen atoms N1 and N3 of a η 2 -bonded triazenide ligand, an iodine atom I and the oxygen atom O53 (2a) or O73 (2b) of a diethyl ether molecule ( Figure 1 ). The degree of distortion is reflected by interligand angles in the wide range 61.45(6)°-132.64(5)° (2a) and 61.04(7)°-143.56(7)° (2b), respectively. In an alternative and possibly more appropriate description that assigns only one coordination site, represented by the central nitrogen atom N2, to the small-bite triazenido ligand, the metal atoms show trigonal planar coordination with corresponding angles of 105.39(5)°-128.51(4)° (2a) and 
All compounds were examined by X-ray crystallography, and their molecular structures and selected bond parameters are shown in Figures 1-3 . In the heteroleptic iodomagnesium triazenides 2a and 2b, the magnesium atoms possess a very distorted tetrahedral coordination by two nitrogen atoms N1 and N3 of a η 2 -bonded triazenide ligand, an iodine atom I and the oxygen atom O53 (2a) or O73 (2b) of a diethyl ether molecule ( Figure 1 ). The degree of distortion is reflected by interligand angles in the wide range 61.45(6) • -132.64(5) • (2a) and 61.04 (7) • -143.56 (7) • (2b), respectively. In an alternative and possibly more appropriate description that assigns only one coordination site, represented by the central nitrogen atom N2, to the small-bite triazenido ligand, the metal atoms show trigonal planar coordination with corresponding angles of 105.39(5) • -128.51(4) • (2a) and 108.36(6) • -125.04(5) • (2b), respectively. The relatively small variation of the N1-N2 and N2-N3 distances (2a: 1.317(2)/1.307(2) Å; 2b: 1.312(2)/1.312(3) Å) is consistent with delocalized bonding. Nonetheless, coordination of the triazenide ligand is slightly asymmetric for 2a with Mg-N bond lengths of 2.1151(16) Å and 2.0880(16) Å. A more symmetric coordination with Mg-N distances of 2.101(2) Å and 2.0958 (19) Å is observed for the magnesium atom in 2b. Interestingly, the Mg-N bond length correlates with the conformation of the triazenide ligand. Thus, a coplanar arrangement of the substituted arene rings with respect to the central triazaallyl fragment as reflected by a CCNN torsion angle close to 0 • increases the basicity of the bonded nitrogen atom. Therefore, for 2a, the shortest Mg-N distance to the biphenyl substituted nitrogen atom N3 of 2.0880(16) Å corresponds to the smallest torsion angle N2-N3-C31-C36 of 18.0(3) • . (19) Å is observed for the magnesium atom in 2b. Interestingly, the Mg-N bond length correlates with the conformation of the triazenide ligand. Thus, a coplanar arrangement of the substituted arene rings with respect to the central triazaallyl fragment as reflected by a CCNN torsion angle close to 0° increases the basicity of the bonded nitrogen atom. Therefore, for 2a, the shortest Mg-N distance to the biphenyl substituted nitrogen atom N3 of 2.0880(16) Å corresponds to the smallest torsion angle N2-N3-C31-C36 of 18.0(3)°.
(a) (b) In the rather unusual trinuclear MgI2 addition compounds 3a and 3b, a central four-coordinate magnesium atom Mg2 is bridged by four iodine atoms to two terminal magnesium centers Mg1 and Mg3 ( Figure 2 ). Each of the latter is additionally coordinated via two nitrogen atoms by a chelating triazenido ligand. The three metal atoms form a nearly perfect linear arrangement with an angle of 178.5° for 3a and 179.1° for 3b. Notably, there appear to be no previous reports on molecular compounds that contain such a trinuclear Mg3I4 2+ or even an MgI4 2− fragment [17] . However, the terminal [(Ar2N3)MgI2] 2− fragments may be compared with related dimeric complexes of the general composition [(L)Mg-μ-I2Mg(L)] where L represents bulky amido, diketiminato, diiminophosphinato or guanidinato ligands [18] [19] [20] [21] [22] . In 3a and 3b, the coordination spheres of the central magnesium atoms feature distorted tetrahedral geometries with I-Mg2-I angles in the range 96.24(6)°-120.55(8)° (3a) and 98.09(4)°-116.70(5)° (3b), respectively. As expected, the average Mg2-I distance of 2.741(2) Å (3a) and 2.7209(13) Å (3b) is shorter than the corresponding value of 2.9183(5) Å in the solid state structure of MgI2 [23] that adopts the CdI2 type of structure with hexa-coordinate magnesium atoms. For the gas phase structure of molecular di-coordinate magnesium diiodide, the Mg-I distance was determined by electron diffraction to 2.52 ± 0.03 Å [24] . Moreover, if only one coordination site is assigned to the small-bite angle triazenido ligands, a distorted trigonal planar coordination results for the terminal magnesium atoms as can be judged by the sum of the angles around Mg1 and Mg3 in the range of 358.2°-360.0°. Alternatively, if the triazenido ligands are viewed as bidentate, the In the rather unusual trinuclear MgI 2 addition compounds 3a and 3b, a central four-coordinate magnesium atom Mg2 is bridged by four iodine atoms to two terminal magnesium centers Mg1 and Mg3 ( Figure 2 ). Each of the latter is additionally coordinated via two nitrogen atoms by a chelating triazenido ligand. The three metal atoms form a nearly perfect linear arrangement with an angle of 178.5 • for 3a and 179.1 • for 3b. Notably, there appear to be no previous reports on molecular compounds that contain such a trinuclear Mg 3 
It is defined as the sum of angles α and β, the two largest angles in the four-coordinate species, subtracted from 360 • and all divided by 141 • . The values of τ 4 will range from zero for a perfect square planar to 1.00 for a perfect tetrahedral geometry. Intermediate structures fall within the range of 0-1.00. By using Equation (1), τ 4 parameters of 0.62/0.87/0.64 (0.40/0.91/0.62) are calculated for Mg1/Mg2/Mg3 in complex 3a (3b), respectively. Therefore, a transition from tetrahedral to square planar coordination is evident for Mg1 in 3b. This is also reflected by the interplanar angle of 38.2 • between the Mg1/I1/I2 and Mg1/N1/N3 planes. 
It is defined as the sum of angles α and β, the two largest angles in the four-coordinate species, subtracted from 360° and all divided by 141°. The values of τ4 will range from zero for a perfect square planar to 1.00 for a perfect tetrahedral geometry. Intermediate structures fall within the range of 0-1.00. By using Equation (1), τ4 parameters of 0.62/0.87/0.64 (0.40/0.91/0.62) are calculated for Mg1/Mg2/Mg3 in complex 3a (3b), respectively. Therefore, a transition from tetrahedral to square planar coordination is evident for Mg1 in 3b. This is also reflected by the interplanar angle of 38.2° between the Mg1/I1/I2 and Mg1/N1/N3 planes. (13) (11)), N1-Mg1-I1 = 110.00 (14) (146.66(10)), N1-Mg1-I2 = 143.16(16) (107.59(9)), N3-Mg1-I1 = 117.06(15) (105.10(9)), N3-Mg1-I2 = 128.89(14) (156.88(10)), I1-Mg1-I2 = 95.08(5) (94.29(4)), I1-Mg2-I2 = 96.24(6) (98.09(4)), I1-Mg2-I3 = 112.88(7) (114.83 (5)), I1-Mg2-I4 = 113.90 (8) (113.57(4)), I2-Mg2-I3 = 120.55(8) (115.56(4)), I2-Mg2-I4 = 117.21 (7) (116.70 (5)), I3-Mg2-I4 = 97.16(6) (99.07(4)), N4-Mg3-N6 = 62.28(17) (61.90 (10)), N4-Mg3-I3 = 140.98(16) (122.96 (9)), N4-Mg3-I4 = 109.31(15) (135.71 (10)), N6-Mg3-I3 = 129.39 (14) (136.28 (10)), N6-Mg3-I4 = 118.75(15) (102.76 (9)), I3-Mg3-I4 = 96.06(5) (97.30 (3)). (13) (9)), N3-Mg1-I1 = 117.06(15) (105.10(9)), N3-Mg1-I2 = 128.89 (14) (156.88 (10)), I1-Mg1-I2 = 95.08(5) (94.29 (4)), I1-Mg2-I2 = 96.24(6) (98.09(4)), I1-Mg2-I3 = 112.88 (7) (114.83 (5)), I1-Mg2-I4 = 113.90 (8) (113.57(4)), I2-Mg2-I3 = 120.55(8) (115.56(4)), I2-Mg2-I4 = 117.21 (7) (116.70 (5)), I3-Mg2-I4 = 97.16(6) (99.07(4)), N4-Mg3-N6 = 62.28(17) (61.90 (10)), N4-Mg3-I3 = 140.98(16) (122.96 (9)), N4-Mg3-I4 = 109.31(15) (135.71 (10)), N6-Mg3-I3 = 129.39 (14) (136.28 (10)), N6-Mg3-I4 = 118.75(15) (102.76 (9)), I3-Mg3-I4 = 96.06(5) (97.30 (3)).
Homoleptic packing complexes 4b·(C 7 H 16 ) and 4c·(C 7 H 8 ) 0.5 crystallize as monomers with four-coordinate metal atoms in which the triazenide ligands are coordinated in a chelating η 2 -fashion ( Figure 3 ). There are no significant interactions between the complexes and the co-crystallized n-heptane or toluene solvent molecules. In C 2 -symmetric 4b, the two-fold axis runs almost parallel to the NNN plane through the magnesium atom, whereas C 1 -symmetric 4c has no additional crystallographically-imposed symmetry. Interestingly, the magnesium atom in 4c shows a distorted tetrahedral coordination with an average Mg-N distance of 2.086(2) Å, whereas a distorted square planar coordination around the magnesium center with a significant longer average Mg-N distance of 2.128(2) Å is observed for 4b. The different coordination is reflected by the interplanar angle γ, which is defined as the angle between the two MgNN planes (e.g., for 4c, angle between the plane normals through the atoms Mg/N1/N3 and Mg/N4/N6), of 83.6 • (4c) and 9.6 • (4b), or alternatively, by the τ 4 parameter of 0.51 (4c) and 0.20 (4b). These values may be compared with the corresponding parameters in previously-published homoleptic magnesium amidinates [16, [26] [27] [28] [29] [30] , guanidinates [20] and β-diketiminates [31] [32] [33] , as summarized in Table 1 . For the six known magnesium amidinates, considered to possess tetrahedral metal coordination, γ angles and τ 4 parameters are observed in the range of 54.1 • -89.5 • and 0.40 • -0.60 • , respectively. The relatively small values for τ 4 , compared to the ideal value of 1.00, can be rationalized by the small bite angles of the amidinate and triazenide ligands that enforce "flattened tetrahedral" geometries. In contrast, higher values in the range of 0.83-0.92 are found for β-diketiminates that have larger bite angles with more separated N donor atoms. Homoleptic packing complexes 4b·(C7H16) and 4c·(C7H8)0.5 crystallize as monomers with four-coordinate metal atoms in which the triazenide ligands are coordinated in a chelating η 2 -fashion ( Figure 3 ). There are no significant interactions between the complexes and the co-crystallized n-heptane or toluene solvent molecules. In C2-symmetric 4b, the two-fold axis runs almost parallel to the NNN plane through the magnesium atom, whereas C1-symmetric 4c has no additional crystallographically-imposed symmetry. Interestingly, the magnesium atom in 4c shows a distorted tetrahedral coordination with an average Mg-N distance of 2.086(2) Å, whereas a distorted square planar coordination around the magnesium center with a significant longer average Mg-N distance of 2.128(2) Å is observed for 4b. The different coordination is reflected by the interplanar angle γ, which is defined as the angle between the two MgNN planes (e.g., for 4c, angle between the plane normals through the atoms Mg/N1/N3 and Mg/N4/N6), of 83.6° (4c) and 9.6° (4b), or alternatively, by the τ4 parameter of 0.51 (4c) and 0.20 (4b). These values may be compared with the corresponding parameters in previously-published homoleptic magnesium amidinates [16, [26] [27] [28] [29] [30] , guanidinates [20] and β-diketiminates [31] [32] [33] , as summarized in Table 1 . For the six known magnesium amidinates, considered to possess tetrahedral metal coordination, γ angles and τ4 parameters are observed in the range of 54.1°-89.5° and 0.40°-0.60°, respectively. The relatively small values for τ4, compared to the ideal value of 1.00, can be rationalized by the small bite angles of the amidinate and triazenide ligands that enforce "flattened tetrahedral" geometries. In contrast, higher values in the range of 0.83-0.92 are found for β-diketiminates that have larger bite angles with more separated N donor atoms. Magnesium complexes with square planar coordinated metal atoms are quite uncommon and usually restricted to ligands with rigid geometry, such as porphyrins [34] [35] [36] [37] [38] [20] . It has been argued that interligand repulsion between peripheric substituents is responsible for the square planar coordination in these compounds. Moreover, it is known that attractive dispersion forces may contribute to unusual coordination geometries [39] [40] [41] . Therefore, it is reasonable to assume that a combination of repulsive and attractive interligand interactions accounts for the different metal coordination in 4b and 4c. Notably, the propensity of the [(Me 4 Ter) 2 N 3 ] − ligand to support square planar coordination is not limited to magnesium. A similar complex with a square planar coordinated Yb(II) center was characterized in our group [42] .
In order to shed some light on the relative energetic levels of tetrahedral or square planar coordinated magnesium triazenides, DFT calculations were performed for suitable model compounds. Unfortunately, we did not succeed to locate stationary points for both geometries with the same ligand systems. Therefore, simple phenyl substituted model complexes 5 T and 5 SP were calculated using the B3LYP functional and 6-311+G* basis sets. The experimentally-determined geometries of 4b and 4c were taken as the starting point, after replacing the bulky biphenyl and terphenyl substituents by phenyl groups. A minimum on the potential energy surface with S 4 symmetry corresponds to the tetrahedral isomer 5 T (γ = 90 • , τ 4 = 0.60). Since it was at first not possible to locate a stationary point for a square planar isomer, the conformation of the starting geometry was partly frozen by fixing NNMgN and NNCC torsion angles to the experimentally-determined values. The resulting energy-minimized C 1 -symmetric isomer 5 SP (γ = 9.7 • , τ 4 = 0.07) is energetically disfavored over 5 T by +60.7 KJ·mol −1 . Table 2 summarizes some pertinent bond parameters in structurally-characterized magnesium triazenides. Overall, the expected correlation between coordination number and Mg-N bond length is observed. However, two exceptions are noteworthy. Firstly, in distorted square planar coordinated 4b, the Mg-N distance of 2.128 Å is significantly longer than the corresponding values in distorted tetrahedral coordinated metal complexes that fall within the range of 2.070-2.102 Å. Secondly, in Westerhausen's heteroleptic five-coordinate magnesium complex [Mg(nBu){N 3 (Mes) 2 }(tmeda)] [15] , the Mg-N bond length is longer than the average values in Gibson's five-coordinate magnesium compound [Mg{N 3 (Dip) 2 } 2 (OEt 2 )] [16] and in the six-coordinate metal bis(THF) adducts [Mg{N 3 (Ar) 2 } 2 (thf) 2 ] (Ar = pTol [14] , Mes [15] ). The elongated bond may be attributed to the competition of the moderate nucleophilic triazenide ligand with the powerful carbanionic ligand. In addition, there appears to be some correlation between the N-Mg-N angle and the coordination number. Slightly more acute angles are observed for higher coordinated magnesium atoms. In contrast, there seems to be no clear correlation between steric crowding inside the complexes and the size of the average N-Mg-N or Mg-N-C angle. Finally, it may be noted that complexes 2a-4c show no significant secondary interactions to the carbon atoms of pending aryl substituents as previously observed in triazenides of the heavier alkaline earth metals [5, 10] .
Materials and Methods

General Procedures
All manipulations were performed by using standard Schlenk techniques under an inert atmosphere of purified argon. Solvents were dried and purified using an MBraun 800 solvent purification system. The triazenes Dmp(Tph)N 3 H [5] , (Me 4 Ter) 2 N 3 H [8] or Dmp(Mph)N 3 H [5] were synthesized as previously described. NMR spectra were recorded on Bruker AM200, AM400 or Biospin DRX 400 instruments (Karlsruhe, Germany) and referenced to solvent resonances. IR spectra have been obtained in the range of 4000-200 cm −1 with a Varian 3100 FT-IR spectrometer (Palo Alto, CA, USA). Melting points were determined under Ar atmosphere in sealed glass tubes.
Syntheses
Experimental Procedure for [Mg{N 3 (Dmp)Tph}I(OEt 2 )] (2a)
To a stirred solution of triazene 1a (1.27 g, 2.0 mmol) in 60 mL of diethyl ether, a 1.0 M solution of di-n-butylmagnesium in n-heptane (2.0 mL, 2.0 mmol) was added, and stirring was continued for 30 min. To the resulting bright yellow solution, iodine (0.51 g, 2.0 mmol) was added. The solution was stirred for another 3 h until the typical iodine color disappeared. The volume of the obtained yellow solution was reduced to incipient crystallization under reduced pressure. Storage at room temperature overnight afforded 2a as yellow needles. Yield: 1.6 g (1.86 mmol, 93%); m.p.: 175 • C (dec.); 1 1664w, 1609m, 1595sh, 1583w, 1564m, 1509w, 1415s, 1362m, 1261vs, 1184m, 1106m,  1093m, 1080w, 1056w, 1032s, 1016m, 977w, 938m, 901m, 884w, 872m, 853s, 834m, 803m, 787s, 762s, 750s,  724m, 690m, 653s, 602w, 589m, 576w, 562w, 538m, 520m, 491m, 475m, 440m, 382s The synthesis was accomplished in a manner similar to the preparation of 3a using triazene 1b (0.61 g, 1.0 mmol), 1 mmol of di-n-butylmagnesium and iodine (0.25 g, 1.0 mmol). The packing complex 3b·(C 7 H 16 ) 1.5 was crystallized from n-heptane at ambient temperature. Yield: <10%, m.p.: 200 • C (dec.); IR (Nujol, cm −1 ) ν = 1746w, 1601s, 1557sh, 1403m, 1284sh, 1255s, 1215m, 1200m, 1171w, 1127w, 1037m, 1008w, 893m, 851s, 795m, 763m, 757sh, 706s, 683m, 669w, 602w, 529w, 472w, 417m. No satisfactory CHN analysis could be obtained due to the co-crystallized solvent.
Experimental Procedure for [Mg{N 3 (Me 4 Ter) 2 } 2 ] (4b)
To triazene 1b (0.61 g, 1 mmol) in 50 mL of n-heptane a 1.0 M solution of di-n-butylmagnesium in n-heptane (0.5 mL, 0.5 mmol) was added, and the mixture was stirred overnight. The obtained precipitate was dissolved by slight warming, and the resulting solution slowly cooled to ambient temperature to give pale yellow crystals of the packing complex 4b·(C 7 H 16 ). The material used for characterization was dried under reduced pressure to remove co-crystallized solvent. Yield: 0.46 g (0.37 mmol, 74%); m.p.: >300 • C; 1 H NMR (400, 1 MHz, [D 6 ]benzene, 333 K): δ 1.96 (s, 48H, CH 3 ), 6.10 (s, vbr, 16H, o-C 6 H 3 Me 2 ), 6.68 (s, 8H, p-C 6 H 3 Me 2 ), 6.96 (t, 3 J HH = 7.6 Hz, 4H, p-C 6 H 3 N), 7.10 (d, 3 J HH = 7.1 Hz, 8H, m-C 6 H 3 N). 13 1748w, 1600s, 1400m, 1321s,  1282s, 1171w, 1125m, 1076w, 1038m, 905w, 850s, 816m, 797s, 764s, 705s, 672m, 652m, 605w, 520w, 507w The synthesis was accomplished in a manner similar to the preparation of 4b using triazene 1c 
X-Ray Crystallography
X-ray-quality crystals were obtained as described in the syntheses section. Crystals were removed from Schlenk tubes and immediately covered with a layer of viscous hydrocarbon oil (Paratone N, Exxon). A suitable crystal was selected, attached to a nylon loop, and instantly placed in a low temperature N 2 -stream. All data were collected at 173 K with MoKα radiation using either a Siemens P4 (2b, 4c·(C 7 H 8 ) 0.5 ) or a Bruker Smart Apex II (2a, 3a, 3b·(C 7 H 16 ) 1.5 , 4b·(C 7 H 16 )) diffractometer. Calculations were performed with the SHELXTL PC 5.03a and SHELXL-97 program system [43] . The structures were solved by direct methods and refined on F o 2 by full-matrix least-squares refinement. Crystal and refinement data are given below. For the iodo complexes, absorption corrections were applied by using semiempirical ψ-scans or the multi-scan method.
For 3b·(C 7 H 16 ) 1.5 , co-crystallized solvent molecules were located in accessible cavities of the structure. Since they were severely disordered, their contribution was eliminated from the reflection data, using the BYPASS method [44] as implemented in the SQUEEZE routine of the PLATON98 [45] package. Values in brackets refer to the refinement that includes the contributions from the solvent. , µ = 0.075 mm −1 , 12550 collected (4.1 • ≤ 2 Θ ≤ 50.0 • ) and 11996 unique reflections (R int = 0.074), 837 parameters, 3 restraints, R 1 = 0.044 for 5484 reflections with I > 2σ(I), wR 2 = 0.098 (all data), GOF = 0.727. The arene ring of the co-crystallized toluene molecule, which is disordered over a center of inversion, was constrained to a regular hexagon. Additional restraints were applied regarding distances and angles to the toluene methyl carbon atom.
Computational Details
The Gaussian 09 package [46] was used for all energy and frequency calculations. The energies of the model compounds 5 T and 5 SP were minimized using density functional theory (DFT) with the functional B3LYP [47, 48] , starting from the crystallographically-determined or from other derived geometries and assuming S 4 symmetry for 5 T . The sum of the electronic energy and the zero-point energy was used to calculate the energy difference between both model complexes.
Conclusions
In summary, we have used sterically crowded diaryltriazenido ligands for the stabilization of several heteroleptic and homoleptic magnesium triazenides. The obtained iodo magnesium-triazenides are kinetically stable against ligand redistribution reactions and represent potential precursors for magnesium(I) triazenides. The synthesized homoleptic compounds are the first examples of unsolvated magnesium triazenides. Remarkably, the magnesium cations in these compounds feature different coordination geometries. Depending on the nature of the substituents, either the expected tetrahedral or a rather unusual square planar coordination is observed.
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